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Question 1            [5 marks] 
Q1.1 Compute the truth table for the statement [(𝑝⋀𝑞)⋁𝑟] ⇒  (¬𝑞). Show your work.    [2 marks] 
 




Question 2           [5 marks] 
Q2.1 Suppose you are given a function𝑓:𝑁 →  𝑁, and are told that 𝑓(1) = 1 and for all 𝑛, 𝑓(𝑛) ≤2 𝑓 ��𝑛
2
�� + 1. Please prove all 𝑛 ≥ 2, 𝑓(𝑛) ≤ 2𝑛 log2 𝑛.     [2 marks] 
 
Q2.2 Give truth values for the propositions as below and provide proof.                                 [3 marks] 
a. ∅ ∈  ∅ 
b. ∅ ∈ {∅} 
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Question 3                   [10 Marks] 
Q3.1 Two fair six-sided dice are rolled and the sum s of the numbers coming up is recorded. What is 
the probability that s ≥ 10 ? Show your work.      [5 marks] 
 
 
Q3.2 For a complete binary tree with 124 leaf nodes, how many nodes are there at most? Please proof 




Question 4          [10 Marks] 
Q4.1 Explain what is meant by the following terms: 
(i) a graph 
(ii) a simple graph 
(iii) a simple path         [3 marks] 
 
 
Q4.2 Graph drawing: 
(i) Draw a graph that is simple and connected 
(ii) Draw a graph that is connected but not simple.     [2 marks] 
 
Q4.3 Let G = {V, E} be graph given below:                                [5 marks]  
 
 
(i) Draw the subgraph H1 or explain why no such subgraph exists subgraph  
H1 = {{v1, v2, v4},{e3, e5, e6}} 
 
(ii) Is this graph G an Eulerian graph? If so, please explain why. 
(iii) If the edges in graph G have the following weightings, use Kruskal’s Algorithm to find a minimum 
spanning tree for G: e1 = 4, e2 = 7, e3 = 9, e4 = 2, e5 = 6, e6 = 3, e7 = 1 
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Question 5           [10 Marks] 
Q5.1 The muffin store sells apple, banana, chocolate, double chocolate and oatmeal muffins. Muffins 
of the same type are indistinguishable. 
(i) How many ways can you select 12 muffins if the store has at least 12 of each of the (five) types? 
(ii) What if you want at least one of each type and there are only 5 banana muffins left? 
            [5 Marks] 
Q5.2 How many ways can you choose 10 pieces of fruit from a choice of apples, oranges, bananas 
and pears under the following assumptions. Assume that 1) fruit of the same type is indistinguishable 




Question 6           [10 Marks] 
Q6.1 The Fibonacci sequence satisfies the recurrence      
𝑓𝑛 =  𝑓𝑛−1 + 𝑓𝑛−2 ,  𝑓1 = 1, 𝑓2 = 1 
 
Use induction to prove that        [5 Marks] 
a. 𝑓1 +  𝑓3 + ⋯+ 𝑓2𝑛−1 =  𝑓2𝑛 
b. 𝑓12 +  𝑓22 + ⋯+ 𝑓𝑛2 =  𝑓𝑛𝑓𝑛+1  for any integer 𝑛 ≥ 1. 
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